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BACKGROUND 

The invention relates to data replication between primary and secondary data 
storage systems. 
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Many enterprises require an extra copy of the data if the primary data storage 
system fails. Tape backup can provide the copy but is too slow for regular access 
to the data and is time consuming to restore to faster storage devices such as 
disk drives. Data replication provides a solution by transmitting a copy of the data 
from the storage devices of a primary data storage system to those of a 
secondary data storage system so that the data can be still quickly accessed 
when the primary data storage system fails. 

High performance requires that a primary data storage system acknowledge a 
write command from an application before transmitting the write command to the 
secondary data storage system. This is referred to as asynchronous data 
replication. Asynchronous replication can result in the delivery of data at the 
secondary data storage system which is out of order with respect to the order in 
which the write commands were originally written by the application. When the 
secondary data storage system writes data out of order, the data may not match 
the copy at the primary data storage system. 

The primary data storage system and the network (e.g. Fibre Channel) can 
inadvertently change the order of the data received at the secondary data 
storage system. A data replication system must somehow maintain a matching 
copy at the secondary data storage system. At the same time, data replication 
should keep the network busy between the primary and secondary data storage 
systems. Therefore, the primary data storage system should transmit write 
commands as soon as possible. However, many data replication systems will 
transmit the write commands in groups to keep the data in order resulting in 
inefficient use of the network. 



